The rigorous construction of items constitutes a field of great current interest for psychometric researchers and practitioners. In previous studies we had reviewed and analyzed the existing guidelines for the construction of multiple-choice items. From this review emerged a new proposal for guidelines that is now, in the present work, subjected to empirical assessment. This assessment was carried out by users of the guidelines and by experts in item construction. The results endorse the proposal for the new guidelines presented, confirming the advantages in relation to their simplicity and efficiency, as well as permitting identification of the difficulties involved in drawing up and organizing some of the guidelines. Taking into account these results, we propose a new, refined set of guidelines that constitutes a useful, simple and structured instrument for the construction of multiple-choice items. 
as well as the best way of expressing it. Another three guidelines refer to the expression of content in the item: 3) The main point should be expressed in the statement. Each option should agree grammatically with the statement, 4) The syntax or grammatical structure must be correct. Avoid items that are excessively short or long, ambiguous or confusing, and use negative expressions with care, 5) The semantics should match the content and the subjects being assessed. The rest of the guidelines refer to the construction of the options: 6) There should only be one correct option, accompanied by plausible distractors. 7) The correct option should be spread around in different places, 8) Three is the preferred number of options, 9) Options should be presented vertically,
10) The set of options for each item should appear to be structured, 11) Options should be autonomous, without overlapping or referring to others. For that reason, the options "All of the above" or "None of the above" should be avoided, 12) No option should stand out from the rest in either content or appearance.
Having constructed the set of guidelines, it seemed appropriate to submit it to empirical assessment in order to identify and measure its potential and its limitations.
This would permit the introduction of improvements to the set of guidelines, which would in turn make it easier to construct multiple-choice items, as well as assisting research -as yet insufficient -on the empirical foundation of guidelines (Haladyna & Downing, 1989b; Haladyna, Downing & Rodríguez, 2002; Millman & Greene, 1989; Roid & Haladyna, 1982) . For a more beneficial evaluation, it was considered appropriate to take into account different perspectives, associated with people with different knowledge and interests in relation to the construction of multiple-choice items. Two important groups of assessors can be identified, that of professionals in psychological and educational measurement, experts in (or at least closely familiar with) item construction, and that of teachers of different subjects who, without being professionals in measurement, need to construct items, thus making them potential users of guidelines.
The main objective of the present work is to draw up a new and improved version of the guidelines for developing multiple-choice items. In order to achieve this main goal, two other objectives were previously investigated: a) the opinions of two group of assessors on the clarity and utility and other aspects of the twelve guidelines submitted for evaluation, and b) the similarities and differences between the two groups' assessments.
Method

Assessors
The group of experts or professionals in measurement was made up from three returned their assessment of the guidelines. As regards the group of potential guidelines users, this was made up of teachers in a range of subjects from the University of Seville; all of them were familiar with the guidelines submitted for assessment, as they had voluntarily attended the course on Construction and analysis of multiple-choice items imparted by two of the authors of the present work and based in part on these guidelines. From a total of 98 teachers, 51 (52.04%) returned their assessment. Of these, 32.6% were from the area of Science and Technology, 14.3% from Health Sciences and 53.1% from Social and Human Sciences. Of the total eventual participants, 73.5%
reported having experience in the use of multiple-choice items.
Instrument
We used a questionnaire (http://www.personal.us.es/rmoreno/cuesei.htm), with common questions for the two groups of assessors and some specific ones for the users'
group. There were a total of 37 questions common to the two groups: 24 Likert-type questions with five assessment options, with one question on the clarity and another on the utility of each of the twelve guidelines; another 9 with the same format enquiring about the following aspects of the set of guidelines: Utility, Conceptual foundation, Exhaustiveness, Simplicity of phrasing, Efficiency or cost-benefit ratio, Overlap avoidance, Coherence, Respondent's preparedness to use them, and General assessment; and 4 open questions: one offering the possibility of explaining each closed response, two requesting respondents to indicate positive and negative aspects not covered by previous questions, and a fourth for any further comments the respondent wished to make. In order to aid sample description, the user group was also asked about their area of knowledge and their experience in the construction of multiple-choice items for exams in the subjects they taught.
In order to help participants make informed responses, they were referred to a document (see in http://www.personal.us.es/rmoreno/resdiri.htm) containing a summary that explained the basis of the guidelines proposed and the reasons why they were considered an improvement on their predecessors. This document and the questionnaire were written in Spanish and English so as to make them accessible to all the assessors.
Procedure
The request for participation was made by means of an individual e-mail presenting the objectives of the assessment and indicating the address of the questionnaire which could be filled out anonymously and sent via Internet. The e-mail also included a link to the document explaining the basis of the proposed guidelines, but only for the experts group, as the users had become familiar with the set of guidelines through the course they attended, and because of which they were selected as assessors.
Approximately 30 days after the initial request, a second request was sent to those who
had not yet replied, with a note of thanks to those who had already done so.
Results
Reliability of the ratings given in the questionnaire, measured by Cronbach's alpha, was .917 for the total of 33 closed questions, and also for the 9 referring to the set of guidelines; for the 24 questions on the utility and clarity of the different guidelines, reliability was .868. Assessments of the set of guidelines on the 1 to 5 scale varied in the experts group (see Table 1 ), from a minimum of 3.22 referring to Exhaustiveness, to a maximum of 4.35 for Avoidance of contradictions, with a mean of 3.87 (SD = 0.35).
Rated with a score of less than 4 were the aspects of Foundation, Exhaustiveness, Clarity and simplicity, Efficiency, Respondent's preparedness to use them and Soundness of the set, and with a score of more than 4, Utility, Avoidance of overlap and Avoidance of contradictions. These ratings were completed with the comments obtained through the open questions referring to the set of guidelines. In these, the experts mention as positive aspects the parsimony and synthesis achieved with the guidelines, their consistency with published work on the topic, their utility and their contribution to improving the quality of the items to be constructed. As aspects to be modified they suggest: expressing more clearly and in more detail some of the guidelines, so as to avoid ambiguities and lack of clarity (in terms such as "specification table", "representativeness" or "structured set of options"); relativizing some of the guidelines that seemed too restrictive (6, 8 and 11) ; and revising the number and organization of the guidelines, dividing up the content of some (such as 2 and 4), grouping together that of others (9, 10 and 12, in that they all refer to formal aspects), and adding some that were lacking, in relation to aspects such as the need to revise the items written, the need to ensure impartiality in the response options, and the need to include the appropriate number of items in the test.
INSERT TABLE 1
As regards the user group they rate all the aspects higher than 4, even giving more than 4.5 to the aspects Utility, Avoidance of contradictions and Respondent's preparedness to use the guidelines, the mean rating being 4.35 (SD = 0.21). As positive aspects they mention the simplicity and brevity of the set of guidelines, as well as its utility for a regulated construction of multiple-choice items. As negative aspects they refer to the restrictions and demands involved in following the set of guidelines and the complex language employed in some of them. Furthermore, the users' rating is higher in all aspects than that of the experts, with statistically significant and medium-sized differences in the case of Foundation, Efficiency, Respondent's preparedness to use them and Soundness of the set, and large-sized differences in Exhaustiveness (see Table   1 ).
In the assessments of each of the 12 guidelines obtained from the first 24 questions, with regard to clarity (see Table 2 ), the experts' mean is 4.17 (SD = 0.58), those referring to guidelines 2, 5 and 10 being lower than 4 and those referring to guidelines 6, 9, 11 and 12 being higher than 4.5. For the users' group, the mean of the assessments is 4.38 (SD = 0.34), being lower than 4 for guidelines 2 and 10 and higher than 4.5 for numbers 3, 7, 8, 9, 11 and 12. The comments made, by both experts and users, refer to syntactic and semantic difficulties in 1, 2, 5 and 10. Furthermore, the users' ratings are higher than those of the experts, except in the cases of guidelines 6, 11 and 12, in which the opposite occurs. Differences between the two groups considered with R 2 are small, except in the assessments of guidelines 1, 2 and 5, where they are moderate. The differences in ratings of guidelines 1, 2 and 6 are statistically significant.
INSERT TABLE 2
As regards the utility of each guideline (see Table 2 ), in the experts' group the mean of the assessments is 4.00 (SD = 0.63), being below this value those referring to guidelines 2, 8, 9 and 10, and over 4.5 those for guidelines 4, 6 and 12. In the users' group, the mean of the assessments is 4.32 (SD = 0.25), with that for guideline 10 being below 4 and those for guidelines 1, 3 and 6 being higher than 4.5. The comments made highlight the following aspects, especially in the experts group: four or more options may also be appropriate, and not only three, as suggested in guideline 8; the option "None of the above" may be useful and clear; sometimes it is appropriate ask for the most correct option, and not just the only correct one, as suggested in guideline 6; finally, some users fail to see the sense of guideline 10. The experts' assessments are lower for all the guidelines, except numbers 4, 5 and 12. Size of the differences is small in all cases, except those of 8 and 9, where the sizes are large and moderate, respectively; these are also the only two cases where the differences are statistically significant.
Proposal for new guidelines
On the basis of adequate reliability of the ratings obtained with the questionnaire, there is an interesting body of data on the guidelines assessed. Both groups of assessors stress the utility of the set, which results from its parsimony and synthesis of other proposals, and rate as adequate the avoidance of overlap and contradictions between the guidelines. The users' group, moreover, indicate high preparedness to use the set of guidelines. The two groups agree on the need to rewrite some guidelines that are ambiguous and unclear, especially numbers 1, 2, 5 and 10.
With regard to the remaining aspects, the two groups' assessments differ. The less favourable rating by the experts' group in almost all cases is probably due to their greater knowledge of the topic, which permits them to appreciate more details than the users. These differences in assessment may also be due to a procedural factor, insofar as the two groups responded to the same questionnaire that provided a summarized version of the guidelines, but had different levels of information on them: the users could take into account the detailed information received in the course on each one of the guidelines, including the full text from Moreno et al. (2004) ; on the other hand, the experts did not have this information (unless they had read the text in question on their own initiative -highly unlikely in the case of the non-Spanish speakers). Nevertheless, it is perhaps because of this, which may be seen as a problem, that more beneficial comments for the assessment were made.
In this regard, it is appropriate to consider three other suggestions. First of all, that some guidelines (6, 8, 9 and 11) that are too restrictive should be relativized.
Indeed, on attempting to offer a parsimonious set, we probably over-simplified the content of the guidelines indicated, especially in the summarized version, losing shades of meaning and leaving implicit some aspects that were found to be lacking in the assessment. Moreover, the assessors advise revision of the number and organization of the guidelines, dividing up the content of some (specifically, 2 and 4) and considering the possible grouping of others (9, 10 and 12, all of which refer to formal aspects).
Finally, the experts mention a lack of exhaustiveness of the set of guidelines. As stated in the introduction to the present work, and also in the document provided to the experts, we are confident that the set proposed incorporates in full the relevant content In addition to deciding whether the intention is to describe a construct, identify the subjects with respect to a feature or aptitude, or place them within a group, differentiating them from one another (Crocker & Algina, 1986) , it is necessary to specify components and indicators of the domain to be assessed. Failure to do this increases the likelihood of obtaining items that are easy to construct but irrelevant to the objective set. Such specification is facilitated by procedures such as review of the literature on the topic of interest, surveys of experts and, where necessary, observation of situations relevant to the topic.
It is necessary to specify the context in which the items are to be used, which includes
the population to which they are oriented and the circumstances in which they will be applied.
It is important to take into account characteristics that may limit or distort comprehension of the item. Significant aspects tend to be age, educational level, mother tongue, physical or mental limitations and possible special features of subjects, as well as the language used in the domain and context assessed; also to be considered is the possibility of deciding the location and conditions of the assessment, whether it will be individual or collective, and the resources that will be made available to the subjects 
B. On the expression of the domain and context in each item and test
The objective, domain and context of interest should be the determining criteria in construction. Each item should cover a significant unit of this referent and form with the others a relevant test.
What constitutes a significant unit is given by the domain and context of interest, with no universal rule beyond such referent. Sometimes it will be a specific and simple aspect, such as remembering the date of a historical event; in other cases it will be one that implies the solution of complex problems. In any case, the domain and context of interest should be studied in their entirety if their size permits it. If they are excessively large, representative samples should be chosen using the standard procedures, starting out from definitions of the domain and context of reference in terms of their individual components, such as each unit of knowledge in a school subject, or in terms of groupings such as thematic units. Consequently, the interpretation of the results should take into account the degree of representativeness obtained. Therefore, it must be avoided that the difficulties for constructing a given item lead to the construction of another with characteristics other than those required by the domain of reference. This would occur, for example, on constructing a memory-based item due to failure to overcome the difficulties of constructing an item for assessing a particular reasoning process.
Each item should clearly show the intended content. Both the syntax and the semantics should fit with those of the domain and context of reference, without the addition of unnecessary difficulties.
Unless the item is constructed to assess the ability to understand complex expressions, the item should be presented in as clear a way as possible, without involving unnecessary and irrelevant difficulties. The norms of the code employed should be respected, be it verbal, graphic, formal numerical or any other; thus, for example, if axes of coordinates or algebraic expressions are used, each element must be in the place and with the meaning that corresponds to it. With verbal codes, it is preferable to use affirmative or clearly interrogative expressions rather than negative ones, which tend to be more difficult to understand. Moreover, the precise meaning of technical terms employed should be respected, and special attention paid to the polysemy of many terms in the everyday language used in item construction. It should also be borne in mind that the clarity of meaning of an item depends on the specification of circumstances that frame the chosen content; for example, a general knowledge item that asks about the meaning of the term "root" should specify whether the question refers to the mathematics, linguistics or agricultural field. In brief, it is important to avoid items that are confusing or ambiguous, too wordy or too succinct.
Even so, the criteria of clarity and simplicity cannot be defined in a universal way, but rather in relation to the domain and contexts of reference. An item that is confusing or inappropriate in one context may not be so in another. A correctly-written legal text may be confusing for the lay subject; numeric-formal language may be relevant in that domain, but may not help clarity in populations unfamiliar with such expressions. Bear in mind that it is often taken for granted that the referent for the items is everyday language, when this is not always the case, so that it is not the only type of language that should dictate the rules of correctness and clarity.
Once the items have been constructed, it has to be made sure that they fit the domain and context of reference, especially as regards their number and their distribution in the test.
The total number of items in the test and for each portion of the domain should be that which, while not being excessive, gives a reasonable degree of trust in the representativeness of the test, one of the features of the multiple-choice format that
should not be taken advantage of. As regards the order of the items, they can be grouped by type of content, or it may be preferred to mix them; given that both approaches can be defended, a decision on this should be made according to the objective of each assessment. In any case, the different items should be as independent of one another as possible, even when it is intended to focus on certain content; in this case, items relating to similar content should have different appearances.
C. On response options C.1. Aspects that should facilitate the expression of the domain of interest
Each option should be the shortest possible continuation or response to the stem.
Moving the bulk of the content to the different options would mean including in each option an excessive quantity of information, sometimes with repetition, which would make it more difficult to understand what was being asked.
7. Construction tends to be more efficient when there is just one correct option, otherwise, the criteria involved should be clarified.
If the items contain different numbers of correct responses there may arise difficulties whose relevance would have to be evaluated, especially in the case of more insecure subjects, if it is not specified how many correct answers have to be identified in each item. Furthermore, if it is considered as "correct" that which is most correct among several that are only partially correct, it must be ensured that the scale on which such a maximum degree of correctness lies is made sufficiently explicit.
Spatial disposition of the options should aid perception of the item's content.
In general, constructors should avoid practices that hinder perception of the items, such as using small print or leaving too little space between items or between lines.
Furthermore, the options tend to be more clearly identified when presented vertically, though horizontal layout may be more appropriate when gradations are requested, since many metric scales are constructed in this way, and subjects are thus more accustomed.
9. The content of each option should be independent of the rest. Caution should therefore be exercised in using the options "All of the above" and "None of the above".
The different options should not overlap or refer to one another. If this recommendation is not observed, there is a risk of introducing unnecessary problems for choosing an option or rejecting others. In order to maintain the independence mentioned above, caution should be exercised in using the options "All of the above" and "None of the above". Nevertheless, if it is decided to use them, it is important to bear in mind the following: the former appears to introduce an additional difficulty (Dudycha & Carpenter, 1973; Mueller, 1975) , especially for subjects with low levels of knowledge (Martínez, Moreno, Martín, Trigo & López, 2004) , probably because it requires them to know that at least two of the above are correct. For its part, the option "None of the above" has a general difficulty effect (Dochy, Moerkerke, De Corte & Segers, 2001; Haladyna, Downing & Rodríguez, 2002) , at least when it is constructed as the correct option , probably because it involves negative language and logic, referring to what things are not, an indirect and normally more complicated form than referring to them in positive terms.
The options for each item should appear in order, and not require being put in order as a prior task.
If the options are presented out of order, the subjects are obliged to take on a task of prior organization different from the intended task, distracting them from the main objective of the item and affecting its validity, as occurs with the item below, corrected in the version that follows it. In general, if the options are qualitatively different, they should be organized according to some criterion of their content or appearance, and presented in order where applicable, as in the case of quantities or dates.
C.2. Aspects that should prevent undue induction of an incorrect response.
The options should be plausible for the subject that does not know the correct response, permitting those that do know it to identify it and reject the others.
Plausibility of the distractor options tends to be obtained by two compatible routes. One is empirical, and consists in utilizing common errors committed by subjects in the assessed domain. Another, conceptual, utilizes content close to that of the correct answer that is credible for subjects without knowledge of it.
Clues to the correctness or incorrectness of one or more options should be avoided.
Do not use terms that may provide (undesirable) information to supplement that given in the stem.
The sources of such clues are varied, though nearly all of them involve concordance in syntactic or semantic aspects between the initial statement and the options. In terms of content it would be an error to use an option that is clearly exclusive due to its difference or incoherence, such as the option "China" used together with others referring to African countries in a question on Africa. It would also be inappropriate to
give a clue to the correct option by including only one that fits in with the statement. It is important to bear in mind the different criteria relevant to this decision.
From the point of view of probability, it would be desirable to increase as much as possible the number of options so as to reduce the possibility of random correct answers. However, with more options construction becomes more complicated, on increasing the possibility that the topic to be assessed does not permit construction of all the plausible options, thus making more likely the incorporation of options that are easily rejectable, even for subjects who do not know the answer. Weighing up these criteria, the literature seems to incline towards three options for the majority of disciplines (Abad, Olea & Ponsoda, 2001; Bruno & Dirkzwager, 1995; Delgado & Prieto, 1998; Haladyna, Downing & Rodriguez; 2002; Rodriguez, 2005; Rogers & Harley, 1999) , though if the domain in question allows it, higher numbers are also should be taken that the position of the correct option in the different items does not
give respondents clues, and that the content of the options in some items does not provide information that can assist the response to others.
In conclusion, the assessment carried out has made possible a new version of the guidelines (see summary in Table 3 ) which, while maintaining the efficiency achieved in the previous version, has been corrected in its principal defects, such as ambiguity, grouping of diverse content and lack of flexibility in certain cases; moreover, some content that was not made explicit previously, or not sufficiently so, has now been made explicit. For all of these reasons, we have every reason to trust in the utility of the guidelines now offered.
INSERT Table 3 . New guidelines for the construction of multiple-choice items
